Very low concentrations of arsenite suppress poly(ADP-ribosyl)ation in mammalian cells.
Arsenite is a naturally occurring environmental pollutant of major concern, since adverse health effects including cancer of skin and internal organs have been attributed to chronic arsenic exposure especially via drinking water. Arsenite is not a significant inducer of point mutations but exerts clastogenic activities and interferes with various DNA repair systems at concentrations in the low micromolar range. Nevertheless, no single DNA repair protein exquisitely sensitive to arsenic has been identified. Here we report that poly(ADP-ribosyl)ation, which is predominantly mediated by poly(ADP-ribose) polymerase-1 (PARP-1), is inhibited at concentrations as low as 10 nM in cultured HeLa cells, closely matching arsenic concentrations in blood and urine of the general population. Since poly(ADP-ribosyl)ation is an immediate cellular response to DNA damage, playing a major role in DNA base excision repair and the maintenance of genomic stability, its inhibition by arsenite may add to the risk of cancer formation under low-exposure conditions.